Current trends and challenges in proteomic identification of protease substrates.
Proteolytic cleavage is a ubiquitous, irreversible, posttranslational modification that changes protein structure and function and plays an important role in numerous physiological and pathological processes. Over the last decade, proteases have become increasingly important clinical targets because many of their inhibitors are already used in the clinic or in various stages of clinical testing. Therefore, a better understanding of protease action and their repertoires of physiological substrates can not only provide an important insight into their mechanisms of action but also open a path toward novel drug design. Historically, proteases and their substrates were mainly studied on a case-by-case basis, but recent advancements in mass spectrometry-based proteomics have enabled proteolysis studies on a global scale. Because there are many different types of proteases that can operate in various cellular contexts, multiple experimental approaches for their degradomic characterization had to be developed. The present paper reviews the mass spectrometry-based approaches for determining the proteolytic events in complex biological samples. The methodologies for substrate identification and the determination of protease specificity are discussed, with a special focus on terminomic strategies, which combine peptide labeling and enrichment.